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METHOD FOR PRODUCING CLEAR,
CONCENTRATED SWEET POTATO JUICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of International
Patent Application No. PCT/CN2010/077977 with an inter-
national filing date of Oct. 22, 2010, designating the United
States, now pending, and further claims priority benefits to
Chinese Patent Application No. 201010511797.3 filed Oct.
19, 2010. The contents of all of the aforementioned applica-
tions, including any intervening amendments thereto, are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to the technical field of food process-
ing, and more particularly to a production method of a clear,
concentrated sweet potato juice.

2. Description of the Related Art

Atpresent, the sweet potato juice is mostly extracted by hot
squeezing. The conventional hot squeezing type production
process of a sweet potato juice is as follows: taking fresh
sweet potatoes as the raw material; preparing a paste by
peeling, crushing, and high-temperature gelatinization;
squeezing and saccharifying to obtain a sweet potato paste;
and filtering the sweet potato paste to obtain the sweet potato
juice.

However, after the crushed sweet potatoes are gelatinized
at high temperature, the celluloses of the paste are destroyed.
A lot of pulp overtlows during the squeezing process and is
attached onto the press belt. Thus, the juice yield is reduced;
the squeezed juice contains a lot of pulp, which increases cost
and difficulty for the subsequent filtering and clarification.

Moreover, the overflow of the sweet potato paste will
become more serious along with the rise of temperature and
the extension of acting time of the sweet potato paste, thus the
catalytic temperature and time of thermostable a-amylase
during the decomposition of starch in the sweet potato paste
are affected, which is unfavorable to the full conversion of
starch in the paste.

The sweet potato skin and skin dregs (generally called
sweet potato residue) are separated during the peeling and
squeezing process of sweet potato in the prior art. The content
of sweet potato residue is generally up to 40-55 wt. % in the
prior art. The sweet potato residue contains a large number of
dietary fibers which have important physiological function to
human body.

The dietary fiber includes two basic types when it is dis-
solved in water:water soluble fiber and water insoluble fiber.
The water soluble fiber can slow down the digestion rate and
excrete cholesterol rapidly, so that the blood glucose and
cholesterol can be controlled at an optimal level. The water
insoluble fiber can reduce the risk of bowel cancer, prevent
constipation and diverticulitis by absorbing the toxic sub-
stances in food, and reduce the toxins from bacteria in the
digestive tract.

However, the sweet potato skin and sweet potato residue
are usually used as fertilizer in the prior art, some are used as
feed after treatment, and the active ingredients are not fully
utilized.

SUMMARY OF THE INVENTION

The invention provides a production method of a clear,
concentrated sweet potato juice. The enzymolysis treatment
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2

is performed to part of skin dregs generated during the
squeezing process to improve the sweet potato juice squeez-
ing technology, thus not only the production efficiency and
the juice yield of sweet potato juice are improved, but also a
certain amount of sweet potato juice after skin dregs treat-
ment can be obtained, and the production of sweet potato
juice is increased. The extra sweet potato residue is also fully
utilized for extracting dietary fiber, thus the waste treatment
cost is reduced, and meanwhile, the nutritive value of the
clear, concentrated sweet potato juice is improved.
A production method of a clear, concentrated sweet potato
juice, comprising the following steps:
cleaning, peeling, crushing, and gelatinizing a raw material
of sweet potatoes to yield a sweet potato paste, and
squeezing the sweet potato paste to obtain skin dregs and
a squeezed clear juice;

performing enzymolysis to part of the skin dregs and add-
ing the hydrolyzed skin dregs to the sweet potato paste
for squeezing;

performing enzymolysis and filtering to the squeezed clear

juice to obtain a sweet potato clear juice;

combining the rest part of the skin dregs and sweet potato

skins generated during the peeling process to obtain a
sweet potato residue;

extracting dietary fiber from the sweet potato residue; and

adding the dietary fiber to the sweet potato clear juice and

post-treating the sweet potato clear juice to obtain a
clear, concentrated sweet potato juice.

The skin dregs and the squeezed clear juice are obtained
after squeezing. The enzymolysis treatment is performed to
part of skin dregs to utilize the active ingredients in the skin
dregs, and the hydrolyzed skin dregs can be re-added to the
sweet potato paste before squeezing for recycling.

The proportion of the skin dregs for enzymolysis treatment
is not strictly limited in the total amount of the skin dregs.
Generally, the weight ratio between the hydrolyzed skin dregs
and the sweet potato paste is 5-10:100 during the process of
adding the hydrolyzed skin dregs into the sweet potato paste
before squeezing. Based on the weight change of the skin
dregs before and after enzymolysis treatment, in general, the
weight of the skin dregs for enzymolysis treatment accounts
for 15-30% of the total weight of the skin dregs.

The enzymolysis treatment of skin dregs: water is added to
the skin dregs, the weight of water accounts for 5-10% of that
of the skin dregs (for enzymolysis treatment), amylase is
added for enzymolysis after the addition of water, the weight
of'the amylase accounts for 0.1-0.3% of that of the skin dregs
(for enzymolysis treatment), the enzymolysis temperature is
85-95° C., the enzymolysis time is 1-2 hours. The squeezing
is carried out again after the enzymolysis to obtain hydro-
lyzed skin dregs and a squeezed sweet potato juice. The
squeezed sweet potato juice is combined with the squeezed
clear juice to obtain the sweet potato clear juice after enzy-
molysis and filtering.

The hydrolyzed skin dregs are added to the sweet potato
paste for squeezing. If there are extra skin dregs, they can be
applied to other production lines of sweet potato clear juice
for improving the squeezing technology thereof.

It should be noted that when there is no foreign hydrolyzed
skin dregs, no skin dregs are added during the first squeezing.
The hydrolyzed skin dregs can be obtained after the first
squeezing, and then the hydrolyzed skin dregs is added during
the subsequent squeezing process and can be recycled.

The enzymolysis treatment is performed to part of the skin
dregs, and the rest part is combined with the sweet potato skin
generated during the peeling process to obtain the sweet
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potato residue. Extracting the dietary fiber from the sweet
potato residue comprises the following steps:

(1) Adding warm water A to the sweet potato residue, and
performing ultrasonic extraction in an ultrasonic extractor;

The ultrasonic extraction conditions are as follows: ultra-
sonic power: 400-1,200 W, temperature: 30-60° C., and
time: 30-40 min. The temperature of warm water A is
45-60° C., preferably, 50° C., and the weight of warm
water A is 3-5 times that of the sweet potato residue.

The sweet potato residue can be added with water for
cleaning and filtered as required, and then added with the
warm water A.

(2) Adding warm water B to a system obtained after the
completion of the ultrasonic extraction, adjusting the pH of
the system to 1.5-2 with a citric acid aqueous solution with a
mass percentage concentration of 10%, and performing
hydrolysis for 80-150 min at a temperature of 30-80° C.
(stirring at a uniform speed during the hydrolysis) to obtain a
hydrolyzed sweet potato residue liquid;

The weight of the warm water B is 10-20 times that of the

sweet potato residue in the step (1), and the temperature
of the warm water B is 45-60° C., and, 50° C.

Both the warm water A and the warm water B are warm
water, only the time of adding is different, and such a
statement is just easy to distinguish.

The hydrolysis temperature is preferably 60-80° C., the
hydrolysis time is preferably 120-150 min, and appro-
priately extending the hydrolysis time and increasing the
hydrolysis temperature are more favorable for reducing
the upper limit of fiber length during the next shearing
emulsification and more conducive to the human body to
absorb.

(3) performing shearing emulsification to the sweet potato
residue liquid for 30-60 min using a high-shear mixing emul-
sification machine, so as to obtain a sheared and emulsified
sweet potato residue liquid, the fiber length in the sheared and
emulsified sweet potato residue liquid being 0.1-6 microns;

(4) adding absolute ethyl alcohol to the sheared and emul-
sified sweet potato residue liquid for alcohol precipitation for
30-60 min to obtain a supernatant and a precipitate, the
weight of the absolute ethyl alcohol being 8-13% of that of the
sheared and emulsified sweet potato residue liquid, prefer-
ably, 10%, heating the supernatant to obtain recycled ethanol
and a residual liquid, and treating the recycled ethanol for
recycling; and

(5) sieving the precipitate obtained in step (4) using a
80-100 mesh sieve to obtain water soluble fibers such as
pectin and glucan (those getting through the screen mesh),
i.e., dietary fiber A; adding food grade sodium bicarbonate to
the residual liquid obtained in the step (4), adjusting the pH to
10-12, performing alkaline hydrolysis for 60-90 min at nor-
mal temperature to obtain an alkaline hydrolysis liquid, cen-
trifuging the alkaline hydrolysis liquid at 8,000-12,000 rpm,
collecting precipitates (cellulose, hemicellulose, lignin, and
resistant starch) and sieving with a 80-100 mesh sieve to
obtain water insoluble fibers (those getting through a screen
mesh), i.e., dietary fiber B.

The dietary fiber A and the dietary fiber B are combined to
obtain the dietary fiber, and then the dietary fiber is added to
the sweet potato clear juice for post-treatment.

During the process of peeling, crushing, and gelatinizing
the raw material of sweet potatoes, enzymolysis and filtering
of'the squeezed clear juice as well as the post-treatment of the
sweet potato clear juice can adopt conventional methods.

For example, the peeled and crushed raw material of sweet
potatoes is heated to 85-95° C. and the temperature is main-
tained for 0.5-2 hours for the completion of gelatinization.
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According to the conditions, water can be appropriately
added to avoid the sweet potato paste to be too dry and thick
during the crushing process of the sweet potatoes. The
amount of the added water is not strictly limited. In general,
the weight ratio between water and the sweet potatoes is
0.5-1.5:1, and 40-60° C. demineralized water is preferably
used during the water adding process.

The crushed sweet potato is easily oxidized and browns,
which affects the color of products. Preferably, Vc is added
before the crushing of the raw material of sweet potatoes for
color protection. The weight of the added V¢ is 0.075-0.1% of
that of the raw material of sweet potatoes. If water is added to
the sweet potato before crushing, the weight of the sweet
potatoes before crushing also includes the weight of the
added water.

The squeezed clear juice is generally sterilized before
enzymolysis, for example, the squeezed clear juice is heated
10 95° C. above (95-120° C.), holds for 30 s and then is cooled
to 40° C. below. The pH is adjusted to 4-6 with a citric acid,
and then enzymes are added for enzymolysis. Saccharifying
enzyme, pectinase, and protease can be added to the squeezed
clear juice for enzymolysis. The enzymolysis can be carried
out at room temperature. The squeezed clear juice can be
properly heated to 40° C. for enhancing the enzyme activity,
and the enzymolysis time is 3-4 hours;

The weight ratio between the squeezed clear juice required
for enzymolysis and enzyme is 1:0.001-0.002. The enzyme
described herein is the sum of weight of saccharifying
enzyme, pectinase, and protease. The appropriate relation-
ship among the dosage of the saccharifying enzyme, pecti-
nase, and protease is selected according to the characteristics
of sweet potatoes, so that the nutrients in the sweet potatoes
can be fully utilized and converted. The obtained high-glyco-
protein clear, concentrated sweet potato juice is better in taste
and color. Preferably, the weight ratio among the saccharify-
ing enzyme, pectinase, and protease is 2:2:1.

During the post-treatment of the sweet potato clear juice,
the cation exchange resin is utilized for removing the sodium
ions contained in the sweet potato clear juice, and then a sweet
potato clear juice rich in sweet potato dietary fiber is obtained
after acidity adjustment, blending, homogenization, degas-
sing, high-temperature instantaneous sterilization, cooling,
and filling. The citric acid is usually adopted during the acid-
ity adjustment to adjust the pH to 3-4. The high-temperature
instantaneous sterilization generally can be carried out at
105-120° C. for 15-25 s.

Advantages of the invention are summarized below. The
hydrolyzed skin dregs are added during the squeezing process
of the sweet potato paste, so as to prevent the sweet potato
paste from overflowing. The pulp in the juice is reduced, thus
the raw juice is clearer. In addition, the hydrolyzed skin dregs
can be recycled, so that the juice yield is improved by 15-30%
compared with conventional methods, and the juice yield can
be up to 116-151%. Furthermore, the dietary fibers (water-
soluble dietary fiber and water-insoluble dietary fiber) con-
tained in the sweet potato skin and skin dregs are separated
out to the utmost extent and added to the sweet potato clear
juice, thus a clear, concentrated sweet potato juice drink with
high dietary fiber is finally obtained. The content of dietary
fiber of the product is up to 95%, so that the product is
conducive to the human body to absorb. The processing not
only fully utilizes the wastes, reduces the waste treatment
cost, and meanwhile, increases the nutritive value of the prod-
uct.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described hereinbelow with reference to
accompanying drawings, in which the sole FIGURE is a flow
diagram of a production method of a clear, concentrated
sweet potato juice.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Example 1

As shown in FIG. 1, 55 kg of raw material sweet potatoes
are mechanically peeled to obtain 50 kg of peeled sweet
potatoes and 5 kg of sweet potato skin. 50 kg of water and 0.1
kg of Vc are added to the peeled sweet potatoes, and then the
peeled sweet potatoes are crushed and heated to 95° C., and
gelatinized for 0.5 hour, so as to obtain 100 kg of a sweet
potato paste.

The sweet potato paste is squeezed to obtain 60 kg of skin
dregs and 40 kg of a squeezed clear juice.

15 kg of the skin dregs are taken for enzymolysis treatment,
and the rest 45 kg of the skin dregs are used for extracting
dietary fiber.

During the enzymolysis treatment, 1.5 kg of water is added
to 15 kg of the skin dregs, and then 0.015 kg of amylase is
added for enzymolysis for 2 hours at the temperature of 90° C.
The squeezing is carried out again after the completion of
enzymolysis to obtain 10 kg of hydrolyzed skin dregs and 6
kg of a squeezed sweet potato juice. The 6 kg of squeezed
sweet potato juice and the 40 kg of the squeezed clear juice
are combined to obtain 46 kg of squeezed clear juice.

The rough filtering and enzymolysis (0.02 kg of sacchari-
fying enzyme, 0.02 kg of pectinase, and 0.01 kg of protease
are added, and the enzymolysis is carried out for 2 hours at the
temperature 0f 40° C.) are performed to the 46 kg of squeezed
clear juice in sequence, and then 45.5 kg of a sweet potato
clear juice is obtained after filtering.

At the same time, the 5 kg of sweet potato skin and the 45
kg of skin dregs used for extracting dietary fiber are combined
to obtain 50 kg of a sweet potato residue. 200 kg of warm
water with temperature of 50° C. is added to the sweet potato
residue. The ultrasonic extraction is carried out in an ultra-
sonic extractor, the ultrasonic power is 1,200 W, the tempera-
ture is 60° C., and the time is 40 min.

500 kg of warm water with temperature of 50° C. is added
after the completion of ultrasonic extraction, the pH is
adjusted to 2 with a citric acid aqueous solution with a mass
percentage concentration of 10%, and a hydrolyzed sweet
potato residue liquid is obtained after hydrolysis for 120 min
at 60° C.

The shearing emulsification is performed to the hydrolyzed
sweet potato residue liquid for 30 min through a high-shear
mixing emulsification machine, so as to obtain a sheared and
emulsified sweet potato residue liquid, and the fiber length in
the sheared and emulsified sweet potato residue liquid is 0.1-6
microns.

75 kg of absolute ethyl alcohol is added to the sheared and
emulsified sweet potato residue liquid for alcohol precipita-
tion for 40 min to obtain a supernatant and a precipitate. The
supernatant is heated to obtain a recycled ethanol and a
residual liquid, and the precipitate is sieved with a 100 mesh
sieve to obtain pectin, glucan and other water soluble fibers
(3.5 kg in total); the recycled ethanol is further treated to
obtain absolute ethyl alcohol, and the absolute ethyl alcohol
can be repeatedly used.
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The residual liquid adopts food grade sodium bicarbonate
to adjust the pH to 10. The alkaline hydrolysis is carried out
for 60 min at normal temperature to obtain an alkaline
hydrolysis liquid. The alkaline hydrolysis liquid is centri-
fuged at 8,000 rpm, and then the precipitates (cellulose, hemi-
cellulose, lignin and resistant starch) are collected and sieved
with a 100 mesh sieve to obtain water insoluble fiber (11 kg in
total).

3.5 kg of the water soluble fiber and 11 kg of the water
insoluble fiber are added to 45.5 kg of the sweet potato clear
juice to obtain 60 kg of sweet potato clear juice containing
dietary fiber. The sodium ions in the sweet potato clear juice
containing dietary fiber are removed with a cation exchange
resin, the pH is adjusted to 4 with a citric acid, and then a clear,
concentrated sweet potato juice with high dietary fiber is
obtained after blending, homogenization, degassing, high-
temperature instantaneous sterilization (120° C., holds for 15
s), cooling, and filling.

Juice yield: (60-1.5)/(100-50)=117%.

Notes: the juice yield is equal to (the clear, concentrated
sweet potato juice containing dietary fiber—the water added
during the enzymolysis of skin dregs)/(sweet potato paste—
the water added during the crushing process of sweet potato)
*100%.

The above-mentioned description is the first juicing pro-
cess.

In the second juicing process, first, 55 kg of raw material
sweet potatoes are mechanically peeled to obtain 50 kg of
peeled sweet potatoes and 5 kg of sweet potato skin. 50 kg of
water and 0.1 kg of V¢ are added to the peeled sweet potatoes,
and then the peeled sweet potatoes are crushed and heated to
95° C. and gelatinized after holding for 0.5 hour, so as to
obtain 100 kg of a sweet potato paste.

10 kg of hydrolyzed skin dregs obtained in the first juicing
process is added to the sweet potato paste, and then the sweet
potato paste is squeezed to obtain 50 kg of skin dregs of
second squeezing and 60 kg of clear juice of second squeez-
ing.

15 kg of the skin dregs of second squeezing is taken for
enzymolysis treatment, and the rest 35 kg of the skin dregs of
second squeezing is used for extracting dietary fiber.

During the enzymolysis treatment, 1.5 kg of water is added
to the 15 kg of'skin dregs, then 0.015 kg of amylase is added,
the enzymolysis is carried out for 2 hours at the temperature
0t'90° C., the squeezing is carried out again after the comple-
tion of enzymolysis to obtain 10 kg of hydrolyzed skin dregs
(can be used indiscriminately for times in the subsequent
squeezing process) and 5.5 kg of squeezed sweet potato juice,
and the 5.5 kg of squeezed sweet potato juice and the afore-
said 60 kg of clear juice of second squeezing are combined to
obtain 65.5 kg of squeezed clear juice.

The rough filtering and enzymolysis (The 0.04 kg of sac-
charifying enzyme, 0.04 kg of pectinase and 0.02 kg of pro-
tease are added, and the enzymolysis is carried out for 2 hours
at the temperature of 40° C.) are performed to the 65.5 kg of
squeezed clear juice in sequence, and then 65.5 kg of sweet
potato clear juice is obtained after filtering.

At the same time, the 5 kg of sweet potato skin obtained
during the second juicing process and the 35 kg of skin dregs
obtained during the second juicing process and used for
extracting dietary fiber are combined to obtain 40 kg of sweet
potato residue. 160 kg of warm water with temperature of 50°
C.is added to the sweet potato residue. The ultrasonic extrac-
tion is carried out in an ultrasonic extractor, the ultrasonic
poweris 1,200 W, the temperature is 60° C., and the time is 40
min.
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400 kg of warm water with temperature of 50° C. is added
after the completion of ultrasonic extraction, the pH is
adjusted to 2 with a citric acid aqueous solution with a mass
percentage concentration of 10%, and the hydrolyzed sweet
potato residue liquid is obtained after hydrolysis for 120 min
at the temperature of 60° C.

The shearing emulsification is performed to the hydrolyzed
sweet potato residue liquid for 30 min through a high-shear
mixing emulsification machine, so as to obtain the sheared
and emulsified sweet potato residue liquid, and the fiber
length in the sheared and emulsified sweet potato residue
liquid is 0.1-6 microns.

60 kg of absolute ethyl alcohol is added to the sheared and
emulsified sweet potato residue liquid, the alcohol precipita-
tion is carried out for 40 min to obtain a supernatant and a
precipitate, wherein the supernatant is heated to obtain
recycled ethanol and residual liquid, and the precipitate is
sieved with a 100 mesh sieve to obtain pectin, glucan and
other water soluble fibers (2.8 kg in total); the recycled etha-
nol is further treated to obtain absolute ethyl alcohol, and the
absolute ethyl alcohol can be repeatedly used.

The residual liquid adopts food grade sodium bicarbonate,
the pH is adjusted to 10, the alkaline hydrolysis is carried out
for 60 min at normal temperature to obtain an alkaline
hydrolysis liquid. The alkaline hydrolysis liquid is centri-
fuged at 8,000 rpm, and then the precipitates (cellulose, hemi-
cellulose, lignin and resistant starch) are collected and sieved
with a 100 mesh sieve to obtain water insoluble fiber (8.8 kg
in total).

The 2.8 kg of water soluble fiber and the 8.7 kg of water
insoluble fiber are added to the 65.5 kg of sweet potato clear
juice obtained in the second juicing process to obtain 76.5 kg
of sweet potato clear juice containing dietary fiber, the
sodium ions in the sweet potato clear juice containing dietary
fiber are removed with a cation exchange resin, the pH is
adjusted to 4 with a citric acid, and then a clear, concentrated
sweet potato juice with high dietary fiber is obtained after
blending, homogenization, degassing, high-temperature
instantaneous sterilization (120° C., holds for 15 s), cooling,
and filling.

Juice yield: (76.5-1.5)/(100-50)=150%.

It can be seen that the hydrolyzed skin dregs obtained in the
first juicing process is added before squeezing to prevent the
sweet potato paste from overflowing during the squeezing
process, so that the pulp in the juice is reduced, and the juice
yield is improved.

Example 2

As shown in FIG. 1, 55 kg of raw material sweet potatoes
are mechanically peeled to obtain 50 kg of peeled sweet
potatoes and 5 kg of sweet potato skin. 50 kg of water and 0.08
kg of Vc are added to the peeled sweet potatoes, and then the
peeled sweet potatoes are crushed and heated to 90° C., and
gelatinized after holding for 1 hour, so as to obtain 100 kg of
a sweet potato paste.

The sweet potato paste is squeezed to obtain 50 kg of skin
dregs and 50 kg of squeezed clear juice. The 10 kg of skin
dregs are taken for enzymolysis treatment, and the rest 40 kg
of skin dregs are used for extracting dietary fiber.

During the enzymolysis treatment, 0.5 kg of water is added
to the 10 kg of skin dregs, then 0.02 kg of amylase is added for
enzymolysis for 1 hours at the temperature of 85° C., the
squeezing is carried out again after the completion of enzy-
molysis to obtain 6 kg of hydrolyzed skin dregs and 4.5 kg of
squeezed sweet potato juice, and the 4.5 kg of squeezed sweet
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potato juice and the 50 kg of squeezed clear juice are com-
bined to obtain 54.5 kg of squeezed clear juice.

The rough filtering and enzymolysis (The 0.03 kg of sac-
charifying enzyme, 0.03 kg of pectinase and 0.02 kg of pro-
tease are added, and the enzymolysis is carried out for 3 hours
at the temperature of 37° C.) are performed to the 46 kg of
squeezed clear juice in sequence, and then 54.5 kg of sweet
potato clear juice is obtained after filtering.

At the same time, the 5 kg of sweet potato skin and the 40
kg of skin dregs used for extracting dietary fiber are combined
to obtain 45 kg of sweet potato residue, 200 kg of warm water
with temperature of 50° C. is added to the sweet potato
residue, the ultrasonic extraction is carried out in an ultra-
sonic extractor, the ultrasonic power is 1,200 W, the tempera-
ture is 50° C., and the time is 30 min.

600 kg of warm water with temperature of 50° C. is added
after the completion of ultrasonic extraction, the pH is
adjusted to 2 with a citric acid aqueous solution with mass
percentage concentration of 10%, and the hydrolyzed sweet
potato residue liquid is obtained after hydrolysis for 90 min at
the temperature of 40° C.

The shearing emulsification is performed to the hydrolyzed
sweet potato residue liquid for 40 min through a high-shear
mixing emulsification machine, so as to obtain the sheared
and emulsified sweet potato residue liquid, and the fiber
length in the sheared and emulsified sweet potato residue
liquid is 0.1-5 microns.

85 kg of absolute ethyl alcohol is added to the sheared and
emulsified sweet potato residue liquid, the alcohol precipita-
tion is carried out for 60 min to obtain supernatant and pre-
cipitate, wherein the supernatant is heated to obtain recycled
ethanol and residual liquid, and the precipitate is sieved with
a 100 mesh sieve to obtain pectin, glucan and other water
soluble fibers (3 kg in total); the recycled ethanol is further
treated to obtain absolute ethyl alcohol, and the absolute ethyl
alcohol can be repeatedly used.

The residual liquid adopts food grade sodium bicarbonate,
the pH is adjusted to 10, the alkaline hydrolysis is carried out
for 90 min at normal temperature to obtain alkaline hydroly-
sis liquid. The alkaline hydrolysis liquid is centrifuged at
8,000 rpm, and then the precipitates (cellulose, hemicellu-
lose, lignin and resistant starch) are collected and sieved with
a 100 mesh sieve to obtain water insoluble fiber (9.6 kg in
total).

The 3 kg of water soluble fiber and the 9.6 kg of water
insoluble fiber are added to the 54.4 kg of sweet potato clear
juice to obtain 67 kg of sweet potato clear juice containing
dietary fiber, the sodium ions in the sweet potato clear juice
containing dietary fiber are removed with a cation exchange
resin, the pH is adjusted to 4 with a citric acid, and then a clear,
concentrated sweet potato juice with high dietary fiber is
obtained after blending, homogenization, degassing, high-
temperature instantaneous sterilization (120° C., holds for
15 s), cooling, and filling.

Juice yield: (67-0.5)/(100-50)=133%.

The above-mentioned description is the first juicing pro-
cess.

In the second juicing process, firstly, the 55 kg of raw
material sweet potatoes are mechanically peeled to obtain 50
kg of peeled sweet potatoes and 5 kg of sweet potato skin, 50
kg of water and 0.1 kg of Vc are added to the peeled sweet
potatoes, and then the peeled sweet potatoes are crushed and
heated to 95° C. and gelatinized after holding for 0.5 hour, so
as to obtain 100 kg of sweet potato paste.

The 6 kg of hydrolyzed skin dregs obtained in the first
juicing process is added to the sweet potato paste, and then the
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sweet potato paste is squeezed to obtain 48 kg of skin dregs of
second squeezing and 58 kg of clear juice of second squeez-
ing.

The 14.4 kg of skin dregs of second squeezing is taken for
enzymolysis treatment, and the rest 33.6 kg of skin dregs of
second squeezing is used for extracting dietary fiber.

During the enzymolysis treatment, 1 kg of wateris added to
the 14.4 kg of skin dregs, then 0.02 kg of amylase is added to,
the enzymolysis is carried out for 2 hours at the temperature
ot 90° C., the squeezing is carried out again after the comple-
tion of enzymolysis to obtain 9 kg of hydrolyzed skin dregs
(can be used indiscriminately for times in the subsequent
squeezing process) and 5.5 kg of squeezed sweet potato juice,
and the 6.4 kg of squeezed sweet potato juice and the afore-
said 58 kg of clear juice of second squeezing are combined to
obtain 64.4 kg of squeezed clear juice.

The rough filtering and enzymolysis (The 0.04 kg of sac-
charifying enzyme, 0.04 kg of pectinase and 0.02 kg of pro-
tease are added, and the enzymolysis is carried out for 4 hours
at the temperature of 40° C.) are performed to the 64.4 kg of
squeezed clear juice in sequence, and then 64.2 kg of sweet
potato clear juice is obtained after filtering.

At the same time, the 5 kg of sweet potato skin obtained
during the second juicing process and the 33.6 kg of skin
dregs obtained during the second juicing process and used for
extracting dietary fiber are combined to obtain 38.6 kg of
sweet potato residue, 150 kg of warm water with temperature
of 50° C. is added to the sweet potato residue, the ultrasonic
extraction is carried out in an ultrasonic extractor, the ultra-
sonic power is 1,200 W, the temperature is 40° C., and the
time is 40 min.

400 kg of warm water with temperature of 50° C. is added
after the completion of ultrasonic extraction, the pH is
adjusted to 2 with a citric acid aqueous solution with mass
percentage concentration of 10%, and the hydrolyzed sweet
potato residue liquid is obtained after hydrolysis for 80 min at
the temperature of 60° C.

The shearing emulsification is performed to the hydrolyzed
sweet potato residue liquid for 40 min through a high-shear
mixing emulsification machine, so as to obtain the sheared
and emulsified sweet potato residue liquid, and the fiber
length in the sheared and emulsified sweet potato residue
liquid is 0.3-4 microns.

60 kg of absolute ethyl alcohol is added to the sheared and
emulsified sweet potato residue liquid, the alcohol precipita-
tion is carried out for 40 min to obtain supernatant and pre-
cipitate, wherein the supernatant is heated to obtain recycled
ethanol and residual liquid, and the precipitate is sieved with
a 100 mesh sieve to obtain pectin, glucan and other water
soluble fibers (2.7 kg in total); the recycled ethanol is further
treated to obtain absolute ethyl alcohol, and the absolute ethyl
alcohol can be repeatedly used.

The residual liquid adopts food grade sodium bicarbonate,
the pH is adjusted to 10, the alkaline hydrolysis is carried out
for 60 min at normal temperature to obtain an alkaline
hydrolysis liquid, the alkaline hydrolysis liquid is centrifuged
at 8,000 rpm, and then the precipitates (cellulose, hemicellu-
lose, lignin and resistant starch) are collected and sieved with
a 100 mesh sieve to obtain water insoluble fiber (8.5 kg in
total).

The 2.7 kg of water soluble fiber and the 8.5 kg of water
insoluble fiber are added to the 64.2 kg of sweet potato clear
juice obtained in the second juicing process to obtain 75.4 kg
of sweet potato clear juice containing dietary fiber, the
sodium ions in the sweet potato clear juice containing dietary
fiber are removed with a cation exchange resin, the pH is
adjusted to 4 with a citric acid, and then a clear, concentrated
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sweet potato juice with high dietary fiber is obtained after
blending, homogenization, degassing, high-temperature
instantaneous sterilization (120° C., holds for 15 s), cooling,
and filling.

Juice yield: (75.4-1)/(100-50)=149%.

Itcanbe seen that the hydrolyzed skin dregs obtained in the
first juicing process is added before squeezing to prevent the
sweet potato paste from overflowing during the squeezing
process, so that the pulp in the juice is reduced, and the juice
yield is improved.

Example 3

55 kg of raw material sweet potatoes are mechanically
peeled to obtain 50 kg of peeled sweet potatoes and 5 kg of
sweet potato skin, 50 kg of water and 0.075 kg of Ve are added
to the peeled sweet potatoes, and then the peeled sweet pota-
toes are crushed and heated to 95° C., and gelatinized after
holding for 0.5 hour, so as to obtain 100 kg of a sweet potato
paste.

5 kg of hydrolyzed skin dregs from other production pro-
cesses are added to the sweet potato paste. The resulting
mixture is squeezed to yield 50 kg of skin dregs and 50 kg of
a squeezed clear juice.

15 kg of'the skin dregs are taken for enzymolysis treatment,
and the rest 35 kg of skin dregs are used for extracting dietary
fiber.

Following the enzymolysis treatment conditions of
Example 1, the 15 kg of skin dregs is hydrolyzed to obtain 9
kg of hydrolyzed skin dregs and 6 kg of squeezed sweet
potato juice, and the 6 kg of squeezed sweet potato juice and
50kg ofthe squeezed clear juice are combined to obtain 56 kg
of squeezed clear juice.

Rough filtering and enzymolysis (The 0.04 kg of saccha-
rifying enzyme, 0.04 kg of pectinase and 0.02 kg of protease
are added, and the enzymolysis is carried out for 4 hours at the
temperature 0f40° C.) are performed to the 56 kg of squeezed
clear juice in sequence, and then 55.7 kg of sweet potato clear
juice is obtained after filtering.

At the same time, the 5 kg of sweet potato skin and the 35
kg of skin dregs used for extracting dietary fiber are combined
to obtain 40 kg of sweet potato residue, 160 kg of warm water
with temperature of 50° C. is added to the sweet potato
residue, the ultrasonic extraction is carried out in an ultra-
sonic extractor, the ultrasonic power is 1,200 W, the tempera-
ture is 40° C., and the time is 40 min.

600 kg of warm water with temperature of 50° C. is added
after the completion of ultrasonic extraction, the pH is
adjusted to 2 with a citric acid aqueous solution with mass
percentage concentration of 10%, and the hydrolyzed sweet
potato residue liquid is obtained after hydrolysis for 80 min at
the temperature of 60° C.

The shearing emulsification is performed to the hydrolyzed
sweet potato residue liquid for 40 min through a high-shear
mixing emulsification machine, so as to obtain the sheared
and emulsified sweet potato residue liquid, and the fiber
length in the sheared and emulsified sweet potato residue
liquid is 0.3-4 microns.

80 kg of absolute ethyl alcohol is added to the sheared and
emulsified sweet potato residue liquid, the alcohol precipita-
tion is carried out for 40 min to obtain supernatant and pre-
cipitate, wherein the supernatant is heated to obtain recycled
ethanol and residual liquid, and the precipitate is sieved with
a 100 mesh sieve to obtain pectin, glucan and other water
soluble fibers (2.4 kg in total); the recycled ethanol is further
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treated to obtain absolute ethyl alcohol, and the absolute ethyl
alcohol can be repeatedly used.

The residual liquid adopts food grade sodium bicarbonate,
the pH is adjusted to 10, the alkaline hydrolysis is carried out
for 60 min at normal temperature to obtain an alkaline
hydrolysis liquid, the alkaline hydrolysis liquid is centrifuged
at 8,000 rpm, and then the precipitates (cellulose, hemicellu-
lose, lignin and resistant starch) are collected and sieved with
a 100 mesh sieve to obtain water insoluble fiber (8.6 kg in
total).

The 2.4 kg of water soluble fiber and the 8.6 kg of water
insoluble fiber are added to the 55.7 kg of sweet potato clear
juice to obtain 75.4 kg of sweet potato clear juice containing
dietary fiber, the sodium ions in the sweet potato clear juice
containing dietary fiber are removed with a cation exchange
resin, the pH is adjusted to 4 with a citric acid, and then a clear,
concentrated sweet potato juice with high dietary fiber is
obtained after blending, homogenization, degassing, high-
temperature instantaneous sterilization (120° C., holds for
15 s), cooling, and filling.

Juice yield: (66.7-1.5)/(100-50)=130%.

While particular embodiments of the invention have been
shown and described, it will be obvious to those skilled in the
art that changes and modifications may be made without
departing from the invention in its broader aspects, and there-
fore, the aim in the appended claims is to cover all such
changes and modifications as fall within the true spirit and
scope of the invention.

The invention claimed is:

1. A method for producing clear, concentrated sweet potato
juice, the method comprising:

a) cleaning, peeling, crushing, and gelatinizing a raw mate-
rial of sweet potatoes to yield a sweet potato paste, and
squeezing the sweet potato paste to obtain a first dreg
and a first juice;

b) performing enzymolysis to part of the first dreg, and
adding the part of the first dreg after enzymolysis to the
sweet potato paste for squeezing;

¢) performing enzymolysis to the first juice, and filtering to
obtain a second juice;

d) combining the rest of the first dreg and sweet potato
skins generated during the peeling process to obtain a
sweet potato residue;

e) extracting dietary fiber from the sweet potato residue;
and

f) adding the dietary fiber to the second juice and post-
treating the second juice to obtain a clear, concentrated
sweet potato juice;

wherein extracting the dietary fiber from the sweet potato
residue in e) comprises:

1) adding water to the sweet potato residue, performing
ultrasonic extraction in an ultrasonic extractor, and
obtaining a first mixture after the ultrasonic extrac-
tion;

2) adding water to the first mixture, adjusting a pH value
of the first mixture to between 1.5 and 2 by adding a
citric acid aqueous solution, and performing hydroly-
sis for between 80 and 150 min at a temperature of
between 30 and 80° C. to obtain a second mixture;

3) performing shearing emulsification in a high-shear
mixing emulsification machine to the second mixture
for between 30 and 60 min and obtaining a third
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mixture, a length of fibers in the third mixture being
between 0.1 and 6 microns;
4) adding absolute ethyl alcohol to the third mixture for
precipitation for between 30 and 60 min and obtaining
a supernatant and a precipitate, heating the superna-
tant to obtain ethyl alcohol for recycling and a residual
liquid; and
5) sieving the precipitate obtained in 4) using a 80-100
mesh sieve to obtain a first dietary fiber; adding
sodium bicarbonate to the residual liquid obtained in
4), adjusting a pH value to between 10 and 12, per-
forming alkaline hydrolysis for between 60 and 90
min to obtain an alkaline hydrolysis liquid, centrifug-
ing the alkaline hydrolysis liquid, collecting precipi-
tates and sieving with a 80-100 mesh sieve to obtain a
second dietary fiber.
2. The method of claim 1, wherein in b), 15-30% of the total
weight of the first dreg is subject to enzymolysis treatment.
3. The method of claim 2, wherein:
water and an amylase are added to the part of the first dreg
for enzymolysis treatment in b);

the part of the first dreg after enzymolysis is squeezed to
obtain a second dreg and a squeezed sweet potato juice
in b); and

the squeezed sweet potato juice is combined with the first

juice for enzymolysis and filtering in c).

4. The method of claim 3, wherein the method further
comprises adding the second dreg to the sweet potato paste
for squeezing in b), and a weight ratio of the second dreg to
the sweet potato paste is 5-10:100.

5. The method of claim 4, wherein in b), the amylase is
present in an amount of 0.1-0.3% by weight of the part of the
first dreg, and the enzymolysis treatment is conducted at a
temperature of 85-95° C. for 1-2 hours.

6. The method of claim 1, wherein in step (1), the ultrasonic
extraction is performed at a temperature of 30-60° C. for
30-40 min; a temperature of the water is 45-60° C., and a
weight of the water is 3-5 times that of the sweet potato
residue.

7. The method of claim 6, wherein in step (2), a temperature
of'the water is 45-60° C., a weight of the water is 10-20 times
that of the sweet potato residue, and in step (4), aweight of the
absolute ethyl alcohol is 8-13% of that of the third mixture.

8. The method of claim 1, wherein in c¢):

saccharifying enzyme, pectinase, and protease are added to

the first juice for enzymolysis;

an enzymolysis period is 3-4 hours; and

a weight ratio of the first juice to the sum of weight of the

saccharifying enzyme, pectinase, and protease is
1:0.001-0.002.

9. The method of claim 1, wherein during the post-treat-
ment of the second juice in 1), a cation exchange resin is
utilized for removing sodium ions contained in the second
juice, and then the clear, concentrated sweet potato juice is
obtained after acidity adjustment, blending, homogenization,
degassing, sterilization, and cooling.

10. The method of claim 1, wherein in 5), the first dietary
fiber comprises pectin and glucan.

11. The method of claim 1, wherein in 5), the second
dietary fiber comprises cellulose, hemicellulose, lignin, and
resistant starch.



